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Abstract 
Distributed environments that use decision making systems help decision makers in their tasks related to distributed 
decision making problem solving; it’s called facilitating virtual decision making process.  Several technologies have 
been developed to help actors to achieve the decision making process in traditional context (meeting room). 
However, such technologies still have their limitations in real-time communication and efficient collaboration when 
are used in distributed environments. This paper presents some existing technologies, frameworks and describes 
issues to automate a list of functions that can be used to facilitate the process of decision making in distributed 
environments.  
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1. Introduction 
Group facilitation is defined as the process by which someone outside the organization or work group, not 
involved in the decision problem, officially recognized and accepted by the group, is used to assist the group in 
making decision. In this context, the group can be a team, a department, an entire organization or a group of people 
from several organizations working together to achieve a common goal. 
Facilitating group work is to moderate the actors and their interactions in the achieving of tasks in order to bring 
out the results of the group meeting, motivate and guide actors particularly in a distributed environment where it is 
difficult for actors to meet face-to-face, and manage the transition between the phases of the group process where 
the actor's participation is vital for the success of the group meeting. Task facilitation may focus on the content of 
the group meeting or the process itself. In literature, we identified several lists of tasks a facilitator should perform 
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when facilitating a distributing group decision making. However, most of them are provided as toolsets without 
relation to a structured decision making process.  
In this paper, we are interested only in facilitation of group decision meeting where the facilitator has no 
authority over the contents or the meeting outcomes. Traditional instruction, training, and conduct are not 
considered due to their authoritative character in relation to the results. Moreover, the automated facilitation tools 
are integrated within a framework that provide facilitation along with the whole group decision process.  
The remainder of this article is structured as follows: Section 2 introduces virtual group decision making 
facilitation. In the section 3, we describe the group facilitation process commonly used in literature. Section 4 gives 
an overview of developed tools supporting facilitation. We present in section 5 our framework to support facilitators 
in a distributed group decision making environment. Finally, in section 6 concluding remarks and future work are 
given. 
2. Virtual group decision making facilitation 
Some early studies have classified virtual group decision making as synchronous, where participants are 
geographically dispersed but interacting at the same time, and asynchronous, where participants may join and leave 
the group and return at different times and any two participants may not be involved at the same time, but 
nevertheless interact with each other. The group members may use various communication channels: text alone or 
with the addition of audio or video.  
Facilitation is a dynamic process which implies the management of human relations, tasks and technology, as 
well as the structuring of the tasks to effective achievement of the decision making objectives. Facilitation is defined 
as 1: “the activities carried out before, during and after a decision meeting to support the group of decision makers to 
achieve their goals during the decision making process”. Activities of group facilitation can be grouped into two 
kinds: 1) Content facilitation implies interventions directly on the problem to be solved, and focuses on the contents 
of decision making, data analysis and the communication of the relevant results. It refers to the matter of the 
decision meeting, the issues, objectives, and organizational outcomes; 2) Process refers to the techniques, such as 
brainstorming, converging, summarizing, and voting, used to achieve outcomes, as well as to the organization of 
those techniques. It guarantees an equal participation and a suitable management of time.  
Facilitating a distributed decision meeting consists of the management of virtual meetings to which attend 
geographically dispersed participants and interact with each other and with a facilitator through a computer network. 
Many studies show that the facilitation improve the decision quality 2,3,4,5,6. This may be explained by the support 
and orientation to the participants by provided the facilitator and to the contributions of anonymity in the sessions of 
distributed collective decision making. 
3. Group Decision Facilitation Process 
Distributed group decision facilitation involve tasks incorporated in a model of the decision-making process. The 
selected model provides a detailed sight of decision-making process (Fig. 1). It is mainly structured in three phases: 
Pre-decision, Decision and Post-decision 7. Having a model of decision-making process integrated in the system 
provides an intelligent decisional guidance. It allows the facilitator to select and use in a suitable way the functional 
capacities of the system in the decision-making processes of group, to control the group behavior and to provide 
consequent indications and explanations. 
3.1. Pre-decision 
• Identifying participants: The Group of decision makers act in a virtual space as they are geographically 
dispersed. 
• Preparing Agenda: a meeting agenda should be prepared and distributed to actors before meeting. An agenda 
is crucial to meeting success in three ways: 1) it clarifies the objectives (meeting purpose); 2) distributing 
agenda prior to meeting helps actors plan and prepare to make an effective contribution and 3) during 
meeting, an agenda provides directions and focus of the discussion. A meeting agenda basically must 
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mention the time of each topic to be discussed during the meeting, and should contain a reasonable number 
of topics. An agenda is used by the facilitator to structure the activities, follow participants during meeting, 
and control the whole process 8. 
• Selecting and sending invitations to actors: during meeting planning, the facilitator seeks community 
members who would best be able to provide the information or solution to a specific problem. Experience of 
the actors in the field of the problem is the major criterion. The common (and simplest) method for selecting 
participants is called "purposive" or "convenience" sampling. This means selecting those members who the 
facilitator thinks will provide the best information. By using a scraping method/tool, the facilitator can have 
a detailed list depending on several criteria appeared on the profile of the possible candidates such as 
country, field of experience, age, etc. If the facilitator chooses to invite only experts to the meeting, while 
creating the expert group he had to: 1) determine the number of experts in the group; 2) analyze experts’ 
qualifications and edit a draft list of experts; 3) obtain the experts’ agreement to work in group; and 4) 
finalize the list of experts then he will create the group. 
• Scheduling the virtual meeting: some video-conferencing tools offer date selection mean that allows the 
facilitator to propose several dates and times of appointments that guests can check as available. The meeting 
takes place according the availability of each one. Some date selection tools such as TALA web service, 
DOODLE, FRAMADATE and TOOLTOPLAN can be used independently 9. 
• Presenting and describing the purpose of the group meeting: Before launching the meeting, it’s necessary to 
present the problem, clearly define the objectives of the group and to give indication on the set of 
requirements needed from the meeting. This task is a simple message sent to the participants. 
Fig. 1. Process Model of collaborative decision making process 
2
.  
3.2. Decision 
The decision phase is structured in four main steps: ideas generation, organization, evaluation and ideas selection.  
• Ideas generation: It is an individual reasoning step which results in a production of ideas or solutions. For 
idea generation, various techniques may be used. They categorized across several dimensions such as 
creativity and problem solving techniques, voice of the customer and open innovation techniques while 
others map them according to group, individual and schema application approaches. Brainstorming, Problem 
mapping,  Delphi method, Lateral thinking, Revolutionary Idea Generation, Brainwriting, SCAMPER are 
some examples. 
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• Solutions organization: The list of generated alternatives/solutions may include redundancies or similarities. 
Facilitation in this step induces a possibility of merging alternatives/solutions or to reduce the number of 
similar alternatives. It aims to obtain a set of refined and consolidated alternatives/solutions. At this step, the 
facilitator can use tools such as categorizers 10 or clustering methods/Algorithms.  
• Alternatives/Solutions evaluation: Each participant will individually evaluate the set of the refined solutions 
and then begins a common negotiation between the participants. At this step, the facilitator can use several 
techniques: Clarifying evaluation criteria, Multi-voting, Pick 3/Drop 3, Nominal Group Technique, Option 
Comparison Grid and Analytic Hierarchy Process (AHP) 11,12. 
• Idea selection (Choice): a valid response that respects the decision meeting for which it was designed 
(objectives, requirements, evaluation’s criteria) will be given and must be notified to the all participants of 
the group. Some techniques may be used: Formal Consensus building, Stepladder technique, Paired 
comparisons and Option comparison grid 
3.3. Post-decision 
Once idea selection’s achieved, it’s possible to e-mail de reports of the sessions of the group meeting and access 
the decision space for purpose of monitoring. More precisely, the sessions of the process of group meeting can be 
stored in organizational memory to be used later as a knowledge capitalization tool. When a new problem arises, it 
is identified in this organizational memory using analogical research. In addition, this traceability can serve as an 
evaluation device. 
4. Group Facilitation Tools 
Group decision meeting tools are essentially Web based applications, and in this regards, they are more suitable 
for distributed group decision making. The Figure 2 presents an overview of tools including facilitating support.  
Fig. 2 Comparative table of collaborative tools decision for making process 
13
. 
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5. A Group decision making facilitation framework  
The human facilitation was identified as the most crucial element of a GDSS. In a virtual organization, the 
facilitators are in a critical situation due to the decision group distribution. Thus, the automation of certain tasks as a 
solution to support the facilitators in the use of the collaborative systems is approached in the aim to guide the 
decision makers towards a successful structuring and execution of the decision making process.  
We propose the framework to facilitate multilevel of the distributed group decision making process. Our 
objective is not to reproduce the facilitation tasks automatically but to propose an effective framework to support 
even the facilitators more inexperienced and must include tools to control the individual and collective behaviour, 
provide appropriate indicators, and help to employ particular techniques to bring the group towards congruence. 
The architecture of the Framework (Fig. 3) is based on: 
• Operational database: contains the different data needed to store during the group decision meeting in order 
to manage the decision sessions (Meeting Agenda, users, Meeting schedule, Alternatives…) 
• Organizational database: it’s the knowledge capitalization 
• Java reusable components: Two kinds of components: 1) Components reserved to Facilitator, only 
facilitator use these components (Agenda distributor, Decision-maker Selector, Solution/Alternatives 
Organizer, Solution/Alternatives Evaluator and Solutions Selector). They are executed inside the Web-
browser; 2) Components shared between Facilitator and Actors (Decision-makers), Agenda 
Builder/Reviewer and Meeting Scheduler/Reviewer can be used by both Facilitator and Actors (Decision-
makers). Example, Facilitator builds an Agenda and sends it to Actors whom can modify it and resend it to 
Facilitator. Only Facilitator can send component to actors to be housed in the component base in order to be 
executes inside the web-browser. 
• FTP server: Components exchange must be through the FTP server
• Email Service/Forum tool: To communicate between Facilitator and actors and vice-versa.
• Communication Manager: Reserved for system communication between the structures
All the components must be designed in java or other technology that can be used inside Web-browsers. 
Fig. 3 Virtual group facilitation framework architecture 
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The advantages of this architecture are: 
• Many specialized components that can be used depending on the case requiring facilitation. The selector of 
solution for example can be reused among choice of multiple instances of components rewritten via other 
methods and algorithms. 
• The homogeneity of the architecture allows executing the components owned by the facilitator on the Web-
browsers of the actors (decision-makers). 
• For more efficiency, we separate between functional communication (email service/ forum tool) and system 
communication (messages of the system. 
The visible disadvantage is the impossibility for each actor (decision-maker) to own his proper DSS. 
6. Conclusion 
This paper presents an overview of DGSS system and how it’s important to use facilitation in group decision 
making process by presenting some techniques and existing frameworks already used by several collaborative tools 
that cover the group decision making process, Pre-decision, decision and post-decision. Finally, we propose an idea 
of framework that facilitates the group decision-making process through 1) the homogenization of the system 
components, 2) use and reuse of the components as black boxes which is quite easy to change the intelligence that 
resides in and 3) exchange this intelligence between the facilitator and de actors (decision-makers) in order to be 
exploited in web –browsers. 
In future, we will make effort on two directions. In developing the framework, we need to develop multiple 
intelligent components which will be integrated in web-browsers. In facilitation’s process, we shall write a 
component’s library for each task described in steps group decision making process. 
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